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I. INTRODUCTION 


A few of the experiments recorded in this monograph were 
carried out in the Animal Breeding Research Department of 
the University of Edinburgh, and thanks are due to the Director, 
Dr. F. A. E. Crew, for the hospitality of his department. Most 
of the experimental work, however, was done in the Depart- 
ment of Psychology, and most cordial thanks must be expressed 
to Dr. J. Drever for facilities afforded and for his kind interest 
and help. The subjects who kindly volunteered for the experi- 
ments, frequently at some personal inconvenience, are too 
numerous to mention individually, but their services are much 
appreciated. The work was further made possible by the tenure 
of a Carnegie Research Fellowship, and the financial aid given 
by the Carnegie Trust for the Universities of Scotland is most 
gratefully acknowledged. In 1924, the manuscript was accepted 
by the Faculty of Science (Edinburgh University) as a Thesis 
for the degree of Doctor of Philosophy. i 

Whilst studying a particular psychological aspect, it became 
necessary to obtain a view, even a very imperfect view, of the 
science of smell as a whole. Because of the abundance of 
references to chemical, physical, morphological, physiological, 
psychological, medical, and technological data concerning the 
science of smell in its widest sense, or osmics (l’osmique, osmica, 
Osmik)—a convenient term—it became advisable to deal with 
these references in a special publication from time to time. The 
first number of “ Osmics”’ appeared in 1922, the second in 
1924, each containing 500 bibliographical items fully indexed, 
which are obtainable from the publishers, Messrs. Oliver & Boyd, 
Edinburgh, at cost price (2 shillings each). Some of the 
references are rearranged, with a few additions, at the end of 
the monograph. 

Facilities for verifying references were kindly given by the 
library staffs of Edinburgh and Glasgow Universities, while 
special indebtedness must be recorded to Mr. Alfred Ela, of 
Boston, Mass., and others for having supplied important refer- 
ences which might otherwise have escaped notice. 
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Sixty-three persons, of whom twenty-nine were male and 
thirty-four female, kindly volunteered to act as subjects for the 
experiments, and are designated by numbers, 1 to 29 for male 
and from 30 to 63 for female subjects. In recording reactions 
by the same individual on different dates a letter is placed after 
the number. 

The majority were Scottish university students, between 
eighteen and twenty-four years of age, and all were European. 
In some cases special characteristics, such as hair and eye color, 
presence of nasal or pharyngeal catarrh, color blindness, and 
other conditions were noted. It may be mentioned in passing 
that the presence of eye defects such as myopia, astigmatism, 
etc., was ascertained in as many as twenty-three out of the sixty- 
three subjects. 

The odorous substances (osmyls) employed, twenty-six in all, 
were as follows: Amzyl acetate, amyl alcohol, asafoetida, benzole, 
butyric acid, camphor, carbon bisulphide, cassia oil, cedarwood 
oil, citronella oil, clove oil, ethyl alcohol, eucalyptus oil, lavender 
oil, menthol, musk, origanum oil, orris root, pine oil (ol. pin. 
sylv.), rose oil (otto of roses), sandalwood oil, terebene, Tonka 
bean, ferric valerian, vanillin, and xylol. 

For various reasons not all the subjects could be tested with 
all the osmyls, nor were the same series of odorous substances 
invariably employed in any repeat experiment with the same 
subject. Moreover, some subjects were tested with very few 
osmyls only, and some osmyls were used as stimuli only with 
very few subjects, so that the comparison of reactions by present- 
ing all the reactions in percentages is not expedient in many 
cases. The results summarized in the tables, therefore, include 
reactions given on different dates by the same subject, as well 
as the cases in which the subject could be tested on one occassion 
only. In the aggregate, however, the number of reactions given 
is relatively large—1,444 affective and 1,296 associative reactions 
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are tabulated—and bearing in mind the necessary reservations, 
it is possible to induce quite definite conclusions with regard to 
many points at issue. 

The odorous substances were contained in small bottles or 
tubes, and the subjects were requested to smell the contents and 
to state the affect or association produced. To preclude reactions 
arising from visual stimuli they were further asked to close 
their eyes during each test, a necessary precaution indeed. Of 
course, no mention was made of the substances to be employed, 
and these were not administered in any particular order. 

Owing to the phenomena of fatigue and after-smells a suf- 
ficient interval was allowed between successive stimulations. 
Although the stimuli were selected at random and a recuperative 
interval of at least two minutes duration was deemed sufficient, 
the adequacy of the precautions taken was tested by means of 
a table which clearly showed that there was no correlation what- 
ever between the affect produced by the stimulus and the affect 
caused by the preceding osmyl. As was to be expected, how- 
ever, the content of an association was not rarely influenced by 
the content of a previous association to a different stimulus in 
the same series of experiments, or even of associations given on 
a previous date. 

In some cases a stop-watch was used to measure the time 
between the first inspiration of the stimulus and the associated 
word reaction, the subject holding his breath till the signal (touch 
or sound) was given to sniff. In a few instances the psycho- 
galvanic reflex was observed by means of a D’Arsonval 
galvanometer. 

Even at the risk of appearing trite, of restating obvious 
truisms, such as the fact that otto of roses generally produces 


a more pleasant sensation than does asafoetida, or that olfactory 


memories are often vivid, it was deemed best to undertake and 
interpret the experiments as far as is possible in a spirit unbiased 
by previous observations and conclusions, and to record the 
results irrespective of whether they constitute a discovery or 
merely a rediscovery. 
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By affect is meant here the pleasantness or unpleasantness 
experienced owing to an odorous stimulus. The pleasantness or 
_ unpleasantness may be due to the olfactory sensation itself or 
concomitant sensation (synaesthesia), or be due to a previous, 
associated experience or association content, or arise from a 
blending of past and present. Only in the case of unfamiliar 
odors, experienced for the first time in the course of the experi- 
ment, or where the subject was definitely aware of a difference 
between the direct and the associated affect, is it possible to 
refer the affect to the sensation experimentally produced. Even 
then, it is not a case of a ‘pure’ direct affect, since it would 
seem impossible to find an odor which is not somehow associated 
with a previous experience, of olfactory, gustatory, or other 
origin. 

In most cases the affective judgment given by the subjects 
represents a blending of present and past feeling-tone. Nor is 
in all cases the affect static. An odor, e.g., of musk, may be 
voted pleasant at the first whiff and then become unpleasant, a 
phenomenon largely, but not entirely, due to intensity, and 
also to concomitant sensations, for instance due to stimulation 
of the endings of the fifth cranial nerve. The affects recorded 
here represent the final judgment by the subject as to whether 

the odor is pleasant or unpleasant, whatever elements form the 
basis for the judgment, so long as the subject refers to the 
odor itself. 

The affects are here recorded in four categories, comprising 
two degrees of pleasantness, entirely pleasant (+ +) and not 
entirely pleasant (-+—), and two degrees of unpleasantness, 
entirely unpleasant (—-—) and not entirely unpleasant (— +). 
Even if there was any balancing on the knife edge of neutrality, 
it was found that this balancing was transient and that in all 
instances the affective judgment was relegated to one of the four 
categories. 
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Although discrimination between odors is largely a matter 
of training, reflex paths for affective reactions to olfactory stimuli 
are formed before birth, as is evidenced by observations on 
infants within the first hour after birth, such as are described 
by Preyer and others. Observations on animal behavior, as 
well as medical experience, and the history of perfumery, furnish 
further abundant evidence of inborn (racial) likes and dislikes 
to odors and of required predilections. Each individual mani- 
fests certain reactions to different olfactory stimuli based on 
racial and individual experience, the sum total of his likes and 
dislikes to odors forming an olfactory affective syndrome on 
diathesis expressive and characteristic of his individuality. 

It would appear desirable to undertake experiments on a very 


large scale with subjects of widely different racial origin, Indians, 


Chinese, Negroes, Jews, etc., and an extensive scale of different 
odors to obtain the mean olfactory syndrome characteristic of 
the race, and to endeavor to correlate the affective judgments 
obtained with metabolic characteristics such as endocrine balance, 
pigmentation, and sex differences. 

This olfactory syndrome is liable to fluctuate and be modified 
by various factors, such as familiarity with an odor, but particu- 
larly by changes in metabolic conditions, such as menstruation 
and pregnancy, and disease. The syndromes revealed by the 
present experiments may be studied by a perusal of the following 
tables, and the relative constancy, as well as the modifications in 
the affective judgment be seen in some of the cases. 


TasLeE I. THe ArrectivE OLFAcTory SYNDROME 


asafoetida 
_citronella 
valerian 


asafoetida 


valerian 
xylol 


asafoetida 
butyric acid 
musk 
valerian 


amyl alc. 
asafoetida 
valerian 


asafoetida 


butyric acid 


camphor 
citronella 
origanum 
valerian 
xylol 


carb. bisulph 
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valerian 


asafoetida 


sandal 


+— 


menthol 
pine 
sandal 
tonka 
xylol 


amyl acet. 


amyl alc. 
citronella 
menthol 
xylol 


cedar 
menthol 


camphor 
cedar 
clove 
origanum 
pine 
terebene 
tonka 
vanillin 
xylol 


camphor 
clove 
menthol 
xylol 


amyl acet. 


amyl alc. 
clove 
ethyl alc. 
menthol 
sandal 


valerian 


4h 


amyl acet. 
camphor 
origanum 
terebene 
vanillin 


cedar 
musk 
rose 
sandal 
terebene 
tonka 
vanillin 


clove 
musk 
rose 
tonka 


amyl acet. 
citronella 
menthol 
rose 


musk 
orris 
rose 
tonka 
vanillin 


musk 
pine 
rose 
terebene 
tonka 
vanillin 


amyl alc. 
asafoetida 
cassia 
cedar 
citronella 
menthol 
musk 
pine 

rose 
sandal 
tonka 
vanillin 
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TasLeE I. THe:AFFECTIVE OLFACTORY SYNDROME—C ontinued 


SUBJECT 


= 


+— 


- + 


——|— —_—- —— | | 


asafoetida 
butyric acid 
musk 
valerian 


asafoetida 
camphor 
menthol 
musk 
pine 
sandal 
terebene 
valerian 
xylol 


asafoetida 
valerian 


asafoetida 
valerian 


asafoetida 
butyric acid 
valerian 


asafoetida 
valerian 


asafoetida 
butyric acid 
valerian 


sandal 


cedar 


amy] alc. 
citronella 
clove 

origanum 


pine 


amy] alc. 
ethyl alc. 
clove 
musk 


clove 
musk 


amyl acet. 
amy] alc. 
clove 


ethyl alc. 


clove 
menthol 


amyl acet. 
cedar 


camphor 
menthol 
musk 
origanum 
tonka 


cedar 
clove 
menthol 
musk 
rose 
tonka 
vanillin 


amyl. acet. 
camphor 


<citronella 


menthol 
xylol 


camphor 
xylol 


camphor 
citronella 
menthol 
musk 
xylol 


origanum 


camphor 
rose 
tonka 
vanillin 
xylol 


rose 
tonka 
vanillin 


amyl acet. 
cedar 
citronella 
rose 
terebene 


camphor 


cedar 
orris 
pine 
rose 
tonka 


vanillin 


cedar 
menthol 
rose 
tonka 
vanillin 


cedar 
tonka 
vanillin 


terebene 
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TasLE I. THe AFFECTIVE OLFactory SyNDROME—Continued 
a) 


SUBJECT -— —+ oh + + 
asafoetida ethyl alc. amyl acet. cedar 
sandal menthol pine 
valerian musk rose 

camphor terebene 
citronella 
origanum 
sandal camphor cedar 
menthol pine 
origanum terebene 
asafoetida amyl alc. amyl acet. pine 
valerian clove camphor rose 
ethyl alc. cedar terebene 
musk citronella tonka 
sandal menthol vanillin 
xylol origanum 
asafoetida clove amyl acet. cedar 
butyric acid xylol camphor pine 
valerian citronella rose 
ethyl alc. terebene 
menthol tonka 
musk vanillin 
origanum 
sandal 
asafoetida amyl alc. amyl acet. cedar 
butyric acid clove camphor pine 
valerian ethyl alc. citronella rose 
sandal menthol terebene 
musk tonka 
origanum vanillin 
xylol 
2 EN ae eucalyptus cassia 
DZ ei sane carb. bisulph cassia lavender 
eucalyptus 
AA Wa RR ra asafoetida valerian amyl acet. cassia 
menthol cedar 
musk citronella 
origanum lavender 
sandal pine 
vanillin rose 


tonka 
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Taste I. Tue AFFECTIVE OLFactory SyNDROME—Continued 


SUBJECT _-— —+ +— +-+ 
R2ONS ator asafoetida musk camphor amyl acet. 
carb. bisulph.| sandal cassia cedar 
clove citronella 
ethyl alc. lavender 
eucalyptus pine 
menthol rose 
origanum terebene 
tonka 
vanillin 
SU sume asafoetida cedar clove amyl acet. 
camphor origanum menthol musk 
citronella pine tonka 
sandal xylol rose 
valerian terebene 
vanillin 
Ce Se asafoetida camphor amyl acet. musk 
valerian citronella cedar rose 
xylol clove tonka 
menthol vanillin 
origanum 
pine 
sandal 
terebene 
BO Ts ca asafoetida amyl alc. menthol musk 
clove camphor rose 
valerian tonka 
vanillin 
LOS ee aan AY asafoetida benzole amyl acet. 
carb. bisulph. camphor cassia 
ethyl alc. cedar clove 
sandal citronella lavender 
eucalyptus rose 
menthol terebene 
musk 
origanum 
pine 
valerian 
by i Mea te ne asafoetida amyl acet. 
carb. bisulph. citronella 
valerian clove 
eucalyptus 


rose 
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TasLE I. Tse AFFECTIVE OLFAcToRY SyNDROME—Continued 


SUBJECT _-— 

LS Oe tase sake eet amyl alc. 
asafoetida 

b AS Ea de valerian 

10 eats 

220i Wie cee, 

DA iene amy asafoetida 

2 LAV ume asafoetida 
valerian 


+ 


camphor 
menthol 
valerian 
xylol 


asafoetida 


asafoetida 


butyric acid 
valerian 


valerian 


amyl alc. 
origanum 
xylol 


clove 
tonka 
xylol 


camphor 
citronella 
menthol 
musk 
origanum 
pine 

rose 
sandal 
tonka 


camphor 
cedar 
menthol 
sandal 


camphor 
cedar 
citronella 
clove © 
menthol 
musk 
pine 
sandal 
terebene 
tonka 
vanillin 


+e 


_—_— 


cedar 
clove 
musk 
orris 
rose 
tonka 
vanillin 


cedar 
citronella 
musk 
origanum 
orris 

rose 


tonka 


amyl acet. 
clove 
terebene 


amyl acet. 
citronella 
clove 
ethyl alc 
musk 
origanum 
pine 

rose 
terebene 
tonka 
xylol 


amyl acet. 
rose 


on eae 
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Taste I. THe AFrFecTIvE OLFAactory SyNDROME—C ontinued 


xylol 


SUBJECT _-— —-b +— at 
asafoetida camphor amyl acet. clove 
valerian cedar citronella rose 

musk origanum 
sandal pine 
xylol terebene 
tonka 
asafoetida cedar clove musk 
camphor valerian menthol rose 
vanillin tonka 
citronella camphor menthol 
origanum cedar terebene 
pine 
amyl alc. vanillin cedar camphor 
asafoetida clove rose 
menthol 
musk 
tonka 
asafoetida camphor amyl acet. 
valerian menthol cedar 
xylol pine citronella 
sandal clove 
terebene ethyl alc. 
tonka musk 
rose 
vanillin 
asafoetida amyl alc. camphor amyl acet. 
xylol pine menthol cedar 
valerian citronella 
clove 
ethyl alc. 
musk 
origanum 
rose 
terebene 
tonka 
vanillin 
butyric acid asafoetida ethyl alc. amyl acet. 
citronella musk camphor 
menthol origanum clove 
valerian pine rose 
sandal terebene 
tonka vanillin 
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TasLe I. THe AFFECTIVE OLFAcToRY SyNDROME—Continued 


SUBJECT i ap +~— abe 
ZOU SE Ree? carb. bisul ph cassia musk 
valerian citronella tonka 
ethyl alc. 
sandal 
xylol 
PATE BERR OE asafoetida musk cedar 
clove tonka orris 
rose 
21D. ee ethyl alc. amyl acet. 
origanum camphor 
citronella 
pine 
terebene 
GA WINS Ms IN asafoetida butyric acid cedar amyl acet. 
valerian musk clove citronella 
sandal origanum menthol 
pine rose 
terebene vanillin 
tonka 
DO eee abe asafoetida clove amy] alc. menthol 
musk tonka rose 
valerian 
1 Dt Sagal amyl acet. musk benzole camphor 
asafoetida terebene eucalyptus cassia 
carb. bisulph. origanum cedar 
ethyl alc. sandal citronella 
pine valerian clove 
lavender 
menthol 
rose 
SU REN asafoetida butyric acid | amyl alc. camphor 
tonka ethyl alc. cedar 
xylol valerian clove 
vanillin menthol 
musk 
orris 
rose 
Slee. Petals amy] alc. musk amyl acet. camphor 
asafoetida tonka cedar citronella 
ethyl alc. vanillin menthol pine 
valerian origanum | rose 
sandal 


terebene 
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TABLE I. THe AFFECTIVE OLFACTORY SyNDROME—Continued 


SUBJECT 


34c 


36a 


eo ee ee oe wo 


eer eevee ees 


Ce ee 


oor ee eos eo ee 


oo ee eee eee 


amyl alc. 
valerian 


asafoetida 
valerian 


asafoetida 
musk 


cedar 
clove 
musk 


asafoetida 


carb. bisulph. 


origanum 


amy] alc. 


asafoetida 


clove 


ethyl alc. 


valerian 


asafoetida 
lavender 
sandal 
valerian 
vanillin 


musk 


~~ 


terebene 
tonka 
vanillin 


cedar 
citronella 
ethyl alc. 
musk 
sandal 


valerian 


tonka 
vanillin 


cedar 
xylol 


+— 


amyl acet. 


cedar 
clove 
musk 
origanum 
sandal 
xylol 


amyl acet. 


clove 
menthol 
origanum 
pine 
tonka 
xylol 


tonka 
vanillin 


valerian 


camphor 
menthol 
musk 
orris 
tonka 


musk 


aan 


camphor 
citronella 
pine 

rose 


camphor 
rose 
terebene 
vanillin 


camphor 
menthol 
rose 


camphor 
menthol 
rose 
xylol 


amyl acet. 
camphor 
cassia 
clove 
lavender 
menthol 
rose 


rose 
vanillin 


amyl acet. 
camphor 
cassia 
cedar 
citronella 
eucalyptus 
origanum 
rose 

tonka 
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TasLe I. Tue AFrFective Orractory SyNDROME—C ontinued 


| 


pine 


SUBJECT _-— —-+ +— +4 
SUR EG Ny feeb asafoetida benzole amyl acet. cassia 
carb. bisulph | camphor menthol clove 
sandal cedar musk eucalyptus 
valerian citronella terebene origanum 
ethyl alc. rose 
lavender 
pine 
asafoetida amyl alc. amyl acet. 
camphor clove citronella 
cedar - musk rose 
menthol tonka terebene 
origanum vanillin 
pine 
sandal 
valerian 
xylol 
asafoetida camphor clove amyl acet. 
valerian cedar menthol citronella 
ethyl alc. origanum rose 
musk terebene 
pine vanillin 
sandal 
tonka 
xylol 
asafoetida cedar clove menthol 
tonka valerian orris 
xylol rose 
asafoetida clove camphor amyl acet. 
butyric acid sandal cedar menthol 
valerian citronella musk 
ethyl alc. pine 
origanum rose 
terebene vanillin 
tonka 
asafoetida cedar cassia amyl acet. 
carb. bisulph.} pine citronella camphor 
xylol sandal eucalyptus origanum 
valerian lavender rose 
menthol 
musk 
terebene 
vanillin 


TABLE I. 


asafoetida 
butyric acid 
valerian 


amy] alc. 
asatoetida 


asafoetida 
benzole 


carb. bisulph. 


ethyl alc. 
valerian 


asafoetida 
benzole 


carb. bisulph. 


valerian 


asafoetida 
valerian 


asafoetida 
valerian 


a 


amyl alc. 
camphor 
clove 
ethyl alc. 
musk 


camphor 
clove 
musk 
valerian 


amyl acet. 


camphor 
cedar 
citronella 
pine 


cedar 
citronella 
ethyl alc. 
sandal 


cedar 
pine 
vanillin 


xylol 


valerian 


+ — 


cedar 
citronella 
menthol 
pine 
xylol 
vanillin 


cedar 
menthol 
xylol 
vanillin 


cassia 
musk 
sandal 
terebene 


camphor 
lavender 
musk 
pine 
terebene 


camphor 
citronella 
clove 
origanum 
tonka 
xylol 


musk 


menthol 
musk 
xylol 
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THe AFFECTIVE OLFACToRY SYNDROME—Continued 


aaa 


orris 
rose 
tonka 


rose 
tonka 


clove 


eucalyptus 


lavender 
menthol 
origanum 
rose 


amyl acet. 
cassia 
clove 


eucalyptus 


menthol 
origanum 
rose 


amyl acet. 
ethyl alc. 
menthol 
musk 

rose 
sandal 
terebene 


camphor 
citronella 
clove 
menthol 
origanum 
pine 

rose 
sandal 
tonka 


camphor 
cedar 
rose 
tonka 
vanillin 
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TABLE [. THE AFFECTIVE OLFACTORY SYNDROME—Continued 


SUBJECT _-— —+ + — ++ 
1 Set beak A ARE asafoetida musk camphor amyl acet. 
valerian sandal cedar citronella 
clove menthol 
pine origanum 
xylol rose 
terebene 
tonka 
vanillin 
4S Deke ne carb. bisulph.| cedar camphor citronella 
sandal valerian cassia eucalyptus 
clove lavender 
musk rose 
tonka 
xylol 
BSC ie aMule carb. bisulph.| musk amyl acet. 
valerian camphor 
cassia 
citronella 
clove 
eucalyptus 
lavender 
origanum 
CEVA ee RN A A carb. bisulph.| asafoetida eucalyptus amyl acet. 
valerian cedar musk camphor 
pine vanillin cassia 
sandal citronella 
lavender 
menthol 
origanum 
rose 
terebene 
tonka 
xylol 
Ala oe asafoetida musk benzole amyl acet. 
carb. bisulph. camphor cassia 
cedar ethyl alc. clove 
citronella lavender eucalyptus 
sandal menthol origanum 
valerian pine 
rose 
terebene 
EES Cental s aN valerian citronella benzole 
ethyl alc. camphor 
musk cassia 
rose cedar 
menthol 


pine 
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Taste I. THe AFFECTIVE OLFACTORY SYNDROME—C ontinued 


UBJECT —-— —-+ a ey SNM 
BS dain ai ck Ae camphor asafoetida benzole amyl acet. 
carb. bisulph.|} citronella cedar cassia 
ethyl alc. musk clove rose 
valerian origanum eucalyptus 
pine lavender 
menthol 
sandal 
terebene 
MD SOLA ot amyl alc. camphor asafoetida 
musk clove 
tonka menthol 
valerian rose 
vanillin 
50a asafoetida cedar amyl acet. 
carb. bisulph. ethyl alc. benzole 
sandal menthol camphor 
valerian musk cassia 
rose citronella 
clove 
eucalyptus 
lavender 
origanum 
pine 
terebene 
50b asafoetida cedar amyl acet. 
sandal pine cassia 
valerian citronella 
eucalyptus 
lavender 
musk 
SRA eg Seem asafoetida camphor amyl alc. amyl acet. 
valerian clove menthol cedar 
sandal pine citronella 
tonka ethyl alc. 
xylol musk 
origanum 
rose 
terebene 
vanillin 
51b asafoetida amyl alc. clove amyl acet. 
ethyl alc. camphor pine citronella 
valerian cedar menthol 
xylol musk 
origanum 
rose 
sandal 
terebene 
tonka 


vanillin 
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Taste I. THe AFFECTIVE OLFACTORY SyNDROME—Continued 


—_—_—_——_——_—_— | | 
SE 


SUBJECT —-— 

bo EE TO gd TI cedar 
musk 
xylol 

SZ is ic ae carb. bisulph. 
cedar 
musk 
sandal 

LS FT Na a asafoetida 
pine 

SSD iieceertys asafoetida 
sandal 

LY ca Nears age valerian 

SADE Girt, valerian 

fe Vi LA asafoetida 


carb. bisulph. 


valerian 


amyl alc. 
asafoetida 
ethyl alc. 
menthol 
valerian 


valerian 


amyl acet. 


cedar 
citronella 
clove 
rose 
valerian 


amyl acet. 


cedar 
clove 
ethyl alc. 
musk 
pine 

rose 
valerian 
xylol 


amy] acet. 


camphor 
xylol 


camphor 
cedar 
menthol 
origanum 
sandal 


ethyl alc. 
origanum 
sandal 


amyl acet. 
camphor 
origanum 
pine 
vanillin 


camphor 
cassia 
eucalyptus 
terebene 


camphor 
menthol 
musk 
origanum 
sandal 
terebene 
xylol 


amyl alc. 
camphor 
citronella 
menthol 
origanum 
terebene 
tonka 


amyl alc. 
asafoetida 
cedar 
ethyl alc. 
musk 
origanum 
pine 
sandal 


amyl acet. 
citronella 
clove 
musk 

pine 
terebene 


benzole 
cedar 
clove 
musk 
pine 
terebene 


citronella 
rose 
sandal 
terebene 
tonka 


citronella 
lavender 
rose 


tonka 
vanillin 


vanillin 


citronella 
clove 
menthol 
rose 
terebene 
tonka 
vanillin 


rose 
vanillin 


amyl acet. 
camphor 
cassia 
citronella 
eucalyptus 
lavender 
menthol 
rose 


Pe, Lea = Sa a ao ee 
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TasLe I. THe AFFECTIVE OLFACTORY SyNDROME—Continued 


SUBJECT 


oo eee oe oe wo 


ooo ee eee eos 


musk 


amyl alc. 
tonka 


asafoetida 


asafoetida pine 
carb. bisulph. 
citronella 
origanum 
sandal 


valerian 


asafoetida 
carb. bisulph. 
musk 

valerian 


asafoetida 
musk 


valerian musk 


— + 


valerian 


valerian 


4+ 


_ camphor 


cedar 
menthol 


benzole 
camphor 
cedar 
ethyl alc. 
menthol 


camphor 
valerian 
vanillin 


asafoetida 
cedar 
pine 
sandal 


asafoetida 
cedar 
musk 
pine 


+ 


rose 
vanillin 


amyl acet. 
cassia 
clove 
eucalyptus 
lavender 
musk 

rose 
terebene 


amyl acet. 
eucalyptus 
lavender 
rose 


menthol 
rose 
tonka 


amyl acet. 
camphor 
citronella 
clove 
menthol 
origanum 
rose 
terebene 
tonka 
vanillin 
xylol 


amyl acet 
amyl alc. 
camphor 
citronella 
clove 
menthol 
origanum 
rose 
sandal 
terebene 
tonka 
vanillin 
xylol 
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Tas_E I. Tue ArrecrivE OLFActory SyNpROME—Concluded 


SUBJECT — 

DICT Ne Ween, carb. bisulph 

GUA seek as asafoetida 
carb. bisulph. 
musk 

OOD iy aie cassia 
menthol 
valerian 

Olsen hae valerian 

G2 an au origanum 
valerian 

OS FS asafoetida 
carb. bisulph. 
cedar 


valerian 


~+ 


clove 
eucalyptus 
menthol 


musk 


citronella 
origanum 
xylol 


asafoetida 
clove 
musk 


+— 


cedar 
musk 
valerian 


camphor 
origanum 
pine 
tonka 
valerian 
vanillin 
xylol 


cedar 
origanum 
pine 


amyl acet. 
asafoetida 
camphor 
cedar 
menthol 
musk 

pine 


amyl acet. 
butyric acid 
cedar 

ethyl alc. 
camphor 
menthol 
pine 

sandal 
vanillin 
xylol 


be 


camphor 
cassia 
citronella 
eucalyptus 
lavender 
sandal 
tonka 


cassia 
cedar 
citronella 
lavender 


“rose 


sandal 
terebene 


citronella 
lavender 
rose 
tonka 


clove 
ethyl alc. 
rose 
terebene 
tonka 
vanillin 


citronella 
rose 
terebene 
tonka 


amyl acet. 
eucalyptus 
origanum 
rose 
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VAP ECR REACTIONS “fO Their hi R END 
OSMYLS 


If the data contained in the table showing the olfactory 
syndrome are grouped according to the osmyls, it becomes evident 
that certain odorous substances will be responsible for a more or 
less uniform affective reaction, such as rose oil and carbon 
bisulphide, while others, like musk and sandalwood oil, reveal 
a considerable variation. In all cases in which a sufficient num- 
ber of observations are available, however, it is demonstrable that 
affective judgments are not given hapazard, but are characteristic 
of the stimlus, and may be expressed by the mean affective reaction, 
in terms of the four affective categories used in the experiments. 
Another way would be to determine the percentage of pleasant 
reactions, combining +--+ and +—, of the different osmyls, 
and so arriving at a definite order of preference. This order 
of preference represents, as it were, the crest of the wave of 
votes travelling from 100 per cent. pleasant odors, like orris root 
and rose to the O per cent. of carbon bi-sulphide. 

A table, given further on (II), shows which subjects are 
responsible for the different affective reactions due to each osmyl 
and represents, almost graphically, the frequency distribution 
of affective judgment, at least where there is an adequate num- 
ber of observations. Another table (III) summarizes the num- 
ber of reactions given in each category. Table IV shows the 
mean affect, the percentage of pleasant reactions, and the approxi- 
mate order of preference. The order is only approximate 
because of the relatively small number of observations and the 
inclusion of repeat experiments, but it may be noted here, that 
fifteen subjects who were asked to arrange the phials containing 
the osmyls in order of smell preference showed a series not dif- 
fering very widely from the order of preference given here. A 
substance very difficult to place is musk, owing to the considerable 
fluctuations in the affective reaction by the same subject at dif- 
ferent times. 
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The Tables reveal the salient fact that sex differences are 
present with regard to affective judgments to certain odors, while 
other osmyls cause the same affect in both sexes. There appears 
to be a tendency for camphor, menthol, citronella, and ferric 
valerian to be relatively preferred by females, while cedarwood 
oil, pine oil, musk, and tonka bean are more favored by males. 
The tendency to sex difference in affective reactions would become 
more clearly indicated, provided a larger number of subjects 
were examined. 

Male subjects appear to give a somewhat higher percentage of 
pleasant reactions (69.7) than do female subjects (65.5). 
Marked deviations from the mean affect may also be indicative of 
sex difference, 19.3 per cent. of the reactions being unusual in the 
case of the female, and only 13.6 per cent. in the case of the male. 
Another observation, though perhaps equally open to criticism, 
shows that while there were 12 out of the 46 male syndromes 
manifesting 3 and more unusual reactions per syndrome, 34 out of 
54 female syndromes had 3 and more unusual reactions. There is 
no doubt, though, that the experiments do show a considerable 
difference between the sexes as regards affective judgment to 
odors, whereas a differentiation is not clearly evident in the asso- 
ciative reactions to be discussed later. 

As one of the factors on which the affect depends is the intensity 
of the stimulus, one may deduce that there exist sexual differences 
in keenness of smell. This deduction is corroborated by actual 
measurements of olfactory acuity by Bailey, Ottolenghi, Vaschide, 
and others. Marro who tested a large number of young subjects, 
found that the sense of smell after puberty is generally more acute 
in women than in men, which may partly explain the lower per- 
centage of pleasant reactions in female subjects recorded in the 
present experiments. 
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TaBLe IIa. AFFECTIVE JUDGMENT BY MALE SuBJEcTS 
OSMYL -- cen 1 0 ag en 
Amy] acetate. 12 2h Oi, 9742 1 4 10 12 
127 12 ot? 13 16 17 20 
12 14 22 Bi O22 eo 
26 27 28 
Amy] alcohol. 5 18 24 nil WATS sean PA 2 6 29 i 
2a Lone 25 
Asafoetida.... Le ona S 3 19 20 26 7 
6 8 9 10 
CR Vas A 
VRE e212 
P2OIQn IS 214 
15 16 17 18 
DEALZV 22°23 
ZA 258 25°27 
28 29 
Benzole...... 16 
Butyric acid. . 2568) 8512) 1) 20°28 
120 1242526 
Gamphor nt) 609 13).93 1) 14415 1899 Ay SS O04 2 1 8 11 24 
Aaa WAG BUT Be) 26 27 
Lao 
1620), 24 (22 
Ao) 25 P20 
Carbon PeIZOT2N1G 
bisulphide...| 17 26 
Cassia oil .... 12D a Sen Na on Te 
Cedarwood Pe Setsn 22 SRE Oo. dit Daan go 4 a 
ORD te Nirah nt 23 1244 T6391 PR WA bets Wee 
22230 24 28 AR NAY CIM Wa 
18 19 25 25 
27 
Citronella. ... Bi Odd 9 14 23 26 Papas by ih WA ke, AT AON AD 
PAZ 2h 16 EAE Gr GS YO | 
ZOD 22 226 DOO VI 2S 
Cloveroil so); 153,27 9) 12 12049 4 5 6 8 S16) 2T IS 
NAGE UA OA AS, 1442 13) 14 ZOP2T 22° 25 
123 24 25 26 
28 
Ethyl alcohol.| 16 12512 P2012 OR whar Zou ogre 525 
12 26 27 
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Taste Ila. AFFECTIVE JUDGMENT By MALE SuBpyEcts—Continued 


OSMYL 


OTe OUAN ees 


Lavender oil. . 


Menthol...... 


Origanum oil.. 


Orris Toot): . 


Pine oils 3: 


Rose, ous 4), 


Sandalwood 
ELVEN O Na 


Terebene..... 


—~ a+ 
12 
9 18 26 
4 8 9 29 
Ane A AS Wy 
2228 
6 OOE2 22425 
9 10125 
1 
DAZ AZIZ ah? Pee 
13 16 2220 
9 


+ — 


12,4216 


14 
25 


2 
13 


13 
25 


12 
21 
26 


14 
28 


14 
28 


12 
22 


22 


2 


28 


18 


» 25 


“4 
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ile 
LZ 


12 
23 
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TABLE Ila. AFFECTIVE JUDGMENT BY MALE SuByEcTS—Concluded 


25 


OSMYL 


Tonka bean... 


Ferric 
valerian.... 


Vanillin: 2)3)0 


—+ 


+ 


ey ee ey ooo 


By an om 
13) TAT. TT 
19P 22522 25 
26 28 29 


Sr tele As, 
25 


2 A2018120 
2imzonZo 


24 


12 12 13 14 
18,2222 


1 4 10 il 
192022 022 
24 25 26 27 
28 29 


ie 1L6G29 


cS) i oe RR 
2226 


aon 
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TaBLE IIb. AFFECTIVE JUDGMENT BY FEMALE SUBJECTS 


OSMYL 


Amy]l acetate. 


Amy] alcohol.. 


Asafoetida.... 


Benzole...... 


Butyric acid. . 
Camphor..... 


Carbon 
bisulphide... 


Cassia ‘oil).', 


Cedarwood oil 


34 


47 


‘a4 


41 


33 
36 
39 
42 
45 
51 
55 
58 


52 


42 53 53 54 


41 49 $1 52 


38 46 48 52 
62 


37 


31 


37 38 38 41 
41 42 51 51 
54 54 


S35 SO OL oO 
38 39 40 42 
42 43 45 46 
$155.93) 54 


40 


38 


59 


47 


42 


51 


59 


43 


45 


a2 


61 


oa 


52 


39 
45 
48 


4 
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Taste IIb. AFFECTIVE JUDGMENT BY FEMALE SuBJECTS—Continued 
OSMYL _-— —+ to ++ 
Citronella....| 47 57 $5:.54,.42' 42 39 40 41 43 S02 332,00 
48 53 61 47 53 54 38 38 43 45 
45 45 46 50 
oo) ibe Naso) Mae 4 
52 54 55 59 
59 59 60 60 
62 
Clove oil..... 34 35 39 41 41 51 32 33 38 38 30 31 34 37 
53 53 60 62 39 43 45 45 42 42 43 45 
48 51 54 55 47 49 50 54 
57 59 59 61 
Ethylalcohol.}| 30 32 35 42 33 37 38 41 31 39 47 47 43 51 61 
48 51 LY Ade Pfeil te 50 54 57 62 
Eucalyptus 
OU en, 60 30 40 46 48 3637 (42) '42 
az 45 45 47 50 
SOU SS CS tOF 
59 63 
Lavender oil..| 36 37 40 42 47 48 30 34 42 45 
45 46 50 50 
EZ DOES FEEL 
59 60 60 
Menthol......| 60 38 52 54 60 SIN SS OOF $0/3173434 
38 40 41 41 34 39 39 42 
44 47 48 50 42 43 43 45 
55 D200. 00 46 47 49 51 
STO LVO2 54 55 58 59 
59 
VUTIS oh ta ce 34 34 36 52 B08S2y 33558 32) So) SOUT 31 39 43 50 
52 57 58 60 41 41 45 45 38 40 42 42 SL ST 57 
- 47 48 53 56 43 44 45 46 
59 60 62 47 49 50 53 
54 54.55 59 
59 61 
Origanum oil..| 34 57 62 38 48 54.55 | 30 32 32 33] 36 37 40 42 
61 38 39 43 52 42 43 45 45 
53 53 54 60 46 47 50 51 
60 51595963 
Orris root..... 35 31 39 41 
Pine iow Os 301/53 37 38 38 40 33 40 41 42 Pane Anis 1 ie: 
42 43 46 48 45 50 51 51 47 47 50 
S357 52 5454.55 
59 59 60 60 
61 62 
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TABLE IIb. AFFECTIVE JUDGMENT BY FEMALE SuUBJECTS—Concluded 


OSMYL 


Sandalwood 


Terebene.... 


Tonka bean... 


Ferric 
valerian.... 


36 37 45 47 
SO) 507 52453 


57 


Sy 


32 


Ss 
43 
61 


33 39 
45 46 
55 


32 34 


39 40 
45 52 
53 56 


34 43 


38 38 
bo ge 


+— 


47 
60 


i 
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TaBLeE III. Tue NumsBer oF AFFECTIVE REACTIONS 


OSMYL Male Female Total 
ma at te tle et He tHt-- - 4+ t+ ++ 


-__ | | 


PRO WACEUALG ume cise Midis OnE PLES S\ pein eu 2 ome. eno LO SS 
may alcohols ige ) ai ett se SH 4GOel SON.) AS NED EU Oe DA Shen 
Weatoetidaun tee oe ne ein ae Sana OV Densaee y Sy soa are eS er On oad 
b By Sia AD) Catal ily ge Naotenym MRR CN Pant eel ek URIS, Le Ooty 2) doe PE Las ie | Ce? 
ELST esa OP. O1G BN eet en a RR Oi Bit Oe Oo So bared a Oe OMuneamn «TG 
CO anno a org a A Rey a ee aa eae VA LOO! ein Ol 1 Sori 20) eo wd ales ge 
Carbon bisulphide 1.30.3 Ns 4. OO Oe Ou LOone OG 2 Sap ieee: Olivet) 
ME ESTONIA i, Rial aiahe ot coe e bial eee DLO ms ere Se be tO aise 1G Tele MO a Le 
Cedarwood Ole ites eles ODS LOL RAR nL Otho wasn gi th St eee ikea oe 
(Ce Orne Sie SRE AOR Oe BSN OE At TRE Ae BR era SV AE a Hi HAE BOY de 
CACY ELOU Ror irae aa eatln vs 2) Fo LO LON 2omeook oi Lo Wt Asi tour Sado o 
i thylraicomol Bee aie ak LO ti OX US aI ORe Om MES alo pl Od al a Sh ik eee 
CAL Y DEUS HOM she's Se 08 a brekcaiele a Oi ELV a Sie kh Omer ar etn La pL Ona 2 Wane Saad 
PA VeTIIGRPOL ca sate ties eetccie Ou Oe WOR aera nye Ratna Reidy UUM Ey Oat EO 
PVG ee eeine rain ois ccks 2 L228 OSG Ln eat hii oe AT nO 7, 
VET CLAMP asthiays, Shee ly Gl ok EOP Ot LS ie Low pro md Ou Me wie KL ie tains Sree oe 
Bice) nae) | Reet ae a eae La OPE OO ee SLSR EG Tata Sha SOR OO) 
(Gig Ci ee a ee OO) ih OSE OMe Oars tin aiat Vero ON Te Bence 
12a Ceuta 1 AM AB AG an i Wren AI ARS OTA aA a VI oh MGR inl pac aoe BoA eae § Wy Ks 
RanSerOMit,. (hittin onlonenie wise Oe DONS Ga ROU Diesen Ob Qiakt lyk erat 
Sandalwoodiolns: onde es os GMO. eNO Tie ON Mer AT Su Tg oon nO 
Perebeneniy ean a0 eee DW OG Aun ears PACA TO Ty 8 Nie Dp ors a 
Divas CUM) of 2h g eon ate a eae Ob Ole Lay 2a IOs re LA ER Ds LTA Gnu GY AD 
Pergiervaleriau.. +. Wht ia nesceu. 20 VTS CORES 2 Hb Sui SMA SOON A tot) 
Noval Li haiea: omnes C4 As a Oe OL GO 2 Ee Ae Se Gten VS iO sé 
DoE 0) ER aed AN ST LEW oe LOMA eae a DOE O30) tg 
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TABLE IVa. 
MEAN AFFECT, PERCENTAGE OF PLEASANT REACTIONS, AND APPROXIMATE 
ORDER OF PREFERENCE 


MALE SUBJECTS 


— ef SS. 


OSMYL 
MEAN Oa Dl. 
AFFECT REACTIONS 
Amivyliaceta te een rare ee isi Biya aren ese ++ 95.9 
Amy alcono ete ae pica ees toe Sater Ee —+ 26.6 
ASafoetida nH en 2 Pe RC Rolin a uate -— 2:6 
BORZOLS ia Nias Cicer ua Naira arama LOkL Aud +— 
BUC VTICTACIC | Wain oer Ciee asec AE NR a URC Len -— 
GEV en ye) olny auuten UL see MK AINUPAI ni MONA ge enh ie Blac AaR a +-— Ved 
Carbon bisulphide........ CORED ea UAL IRAN -— 0 
CSSSER DON IV IGE ARAN UREA RTA SNR TEM ULI A ane PanlEdg +— (to ++) 100 
Cedarwood: Oley oc tunis Ma ION pe real eas +-— (to ++) 85.3 
Citronella ee ue Cen ain RGN Te ae Raa Cat So 77.4 
OH Foi ew oh | [Me oN aR MUN Rae ILM AW AM Gta? la Fa +-— 69.7 
PLC PAICOHOL Ce i pilanuirclura ence annua ter at ei batts +— 60 
Uh Fee hig a 9 6 SD 0) | A ASANTE pa SRG ai ANAS SL Art +— 80 
LAVERUEE OL Hl We Woe en Geo men URE a CR aC Ny ahaa +--+ 100 
INFEMETON Me ee Kihei salou ates ees Rata emai a ton +— 91.6 
TVA She eet Sree ss vee Ua LS) aUrcllamter Neg inet Rei ee A 4+ 73.6 
Origanam Onno ei cwueirane hee ee niente alte +— 80.8 
ETS MOOT oy i CMSs een aaah aes natat an aa OE + 100 
PERE OL oe SUN ERAN Na enn ab Oe aa +— 88.8 
RROSB ON Ty AUN sr ER A RG ane GU a 4 97.4 
Sandalwood) Oui i Ges ON st RON Te Mae heats +— (to —+) 52 
PEGTE DSTI eet /h)) CA CRC m ate nsun2|s V Ae DaCD aia MRTL 96.1 
Wonka bean 2 ie hae amd. Canes a a Mla ata as oe 100 
Ferric valerian 3) i000 OGTR GTI TC Te a er aun -— 8.1 
Leah NEA i Boil a AR IME Fes TERE AMS ae 96.4 
be Gd Le) OAL OA Papi AE esOanLS Cae A CCNY MR A RAN +— (to —+) 52 


Percentage of total pleasant reactions......... 69.7% 
(all osmyls) 425/610 
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TABLE IVb. 


Mean AFFECT, PERCENTAGE OF PLEASANT REACTIONS, AND APPROXIMATE 
ORDER OF PREFERENCE. 


FEMALE SUBJECTS 


OSMYL 
MEAN Voi pl. 
AFFECT REACTIONS 

PRIM RA COGA LOUIE Oe here hele tc iN) eltstcnsma Nelle ai Oath Ye ++ 86.1 
BATS WL COMO Ras utente, taly te ever sy marred ies vi Mnl HRA tee —+ 40 
VENCEN Tevet Cor: AMMAN eee Ee TIE CaM CWA ANAL AAA RE oe 11.4 
BEA ZOE Cy eh nae we) sean I RTA Me Mie ss WON Eat aM $+— 
Butyricacidi iy. seas PM aa VNAR EU Hey cn aL Malaya a last ad _— 
O51 65963 AE SN SDN Ua MON RUA OL Ae URNA IONE +— TTS 
Carbon bisulpnide (a nec llei ain eee fle ualelataas --— tt) 
KE ASSIGL OUR PAN Nita ee Neh alig MAUR Grom Maia ane atobides ++ 95.2 
CO REWOOR OL ere LOU alt Pub Cn dn nO Nak +— (to —+) Yolen: 
COTE OTIC LIE re MM) aad Ua ur aL RIN Reagan OM RNUe INI 78.0 
BE a eh Le 4 i CNL A CEREAO e  AS P N + 1300 
PCN AIcoOnOb on aon ony Harare ay: ES —+ 44. 
PEC LUS OL lenis ye ceed wut a hea nets ++ 95 
PAVE ESOL LS SUNN lies OM Oy icad een Nas Dt Tao) Ua eab eh nid ++ 90.5 
LCR EMO te a. eek euasallcnare PAC tal OH CaM +— (to ++) 91.9 
Hi OE Se RONG BUDE BUSH NRO hee CURD SD UP Ri ONO +— (to —+) 55.8 
CWIGANU MIO ae aye learicnra cia MI atta el oad +— 78.4 
ECTS TOO Ga re een Oe EN RANE OTT cg tilleg eer ge ++ 100 
14 Face ey 1 UDI ALIN RMR UL NV bu ES ER NOREH RS Ml a aL EC aie 67.5 
PROSE RENE IN THOU UN TMU GI KN VANS Lt ie $b 96.1 
MATICAL WOOUIOLENE Rumi eam ca UN HL. OU ne Pe eld May —-+ (to +-—) 44.4 
PLETED ENE ALSO NEA DMCs HS RI aaa Nagata + + 93.7 
CE ORR DEAT Nii Suna Nm NC a i MaCd Mae NaCI AHN ++ (to +-—) 80.5 
I OEPIC Valeri Ar er ee int sity er tm UT Wes Uneln ana e —-— 15.1 
EEN EVAL T TMU INGEN SON CHOIR be sea ena eae SCAU NLM AU RSHIN Ke SL IAS +-+ (to +—) 84.8 
DGD CE BSB TN ne dO ore ATU ON ASEAN LOO DROS aN +-— (to —+) 57.1 
Percentage of total pleasant reactions......... 65.5% 


(all osmyls) 546/834 
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TABLE IVc. 


Mean AFFECT, PERCENTAGE OF PLEASANT REACTIONS, AND APPROXIMATE 
ORDER OF PREFERENCE 


TOTAL 

_—_——_—— ———————| ORDER 
OSMYL OF 

MEAN AFFECT | % pl. REACT. PREF. 
AmyliacetateucouN Maem aucne ++ 90.5 8 
AmVvialcohol sie. wan iec uae ae oe —+ $333 22 
Asatoetidac tts Sicnaen cutie), coal -—— Tez 24 

Benzoley gue onesie CER eEC an ede kt “po 258 1S 5 
BUC eric Acids nee ny nite a -— Led 25 
Camphor yay iia sue cuh Aaa iN ans ata + — 76.8 13 
Chines Bisalphids We LPS ieraieie ease tenes -- 0 26 
CASsiaionlst cutie tater et a ++ 96.4 3 
Cedarwood oil Win Cet Roonion es +-— 67.9 Ly 
CitrOne May fia e ee tre iene clerics p+ Ct heel 12 
CAG VETOU oe Me Cee Ue a orth Sed 71.8 16 
BthyWaleono A atu ean kets +— (to —+) 50 20 
Brcaly pousiOlls cert eis cractic te ave tees ++ 92 6 
Lavenderiow i) Va. ae ee ree a ++ 92 5 
Nenthonnne sects mon cumeataieies cei, + — 90.2 9 
HAY ER Yo eI) RN TCA Hak NG St ASA AOE + 63.3 18 
Gam tec kuy buon hye) | alas i uMmEMI I SAIL ARE tay ells +— 79.4 11 
CTIS TOGO dee oa ee eC + + 100 2 
HB h VaR ey 1 FA, ACN ARNON BI ABREU ASH th Lyin Le NEM a a he 76.5 14 
ROSE OU Or iG IN Ie veut 96.7 1 
ATIC A WOO IOM d uic laine ciameis: Reale +— (to —+) 47.5 21 
FPELEDETE Coss Gad cael eee 93.5 4 
COOSA CATE Ae BLA ta Loon Ohi ccepeiet| Uae, + + 90.5 7 
Merrici valerian) 2722 Sie eee ee -— L232 23 
ice n a AYE re COMMER ARRBIRCHAD, Ue Vane ta A RF Win ee 90.1 10 
BD, Gia fe) MS a a aerated Stas otnlIC sy UiSg oa Ss + — 54.7 19 


AN EXPERIMENTAL STUDY OF AFFECTS 33 


Vo OUNUSUATLSARFECTIVE fUDGMENTS 


Out of the total of 1,444 affective judgments recorded, 244 or 
16.8 per cent. showed a marked deviation from the mean affect, 
and are summed upin Table V. It has already been remarked that 
13.6 per cent. of the male and 19.3 per cent. of the female reactions 
deviated from the mean affect, that is to say, from the mean affect 
for each sex. No deviations were observed in the case of carbon 
bisulphide and orris root, and the greatest variability with musk, 
sandalwood oil, cedarwood oil, camphor, and citronella. As will 
be gleaned from the Table, five and less of the sixty-three subjects 
were responsible for deviations in each of about half the number 
of osmyls tested. . 

‘The number of syndromes in which unusual reactions were 
noted was as follows: 


Unusual per Syndrome OO DM Shae 4 Allens DyiO. Ui 7 Ure Norte LO) 
Male Syndromes (46)........ OTS MTA Oden sare nie Pate CA! Oc ie ODE 
Female Syndromes (54)...... ZO oon Uke OA an neo With oN Ure r L OF 

Ota LOO) ge terrae ceecieys al LIC ZOt A tly ae mates One ky d 


The sexual differentiation has already been commented on. 

In order to discover whether there was any demonstrable cor- 
relation between an unusual reaction due to one odor and unusual 
reaction at the same time due to another odor, the number of such 
reactions is shown in Table VI. Thus, there were 7 tests (syn- 
dromes ) in which musk gave the only reaction markedly deviating 
from the mean; there were 11 tests (syndromes) in which an 
unusual reaction due to cedarwood oil coincided with an unusual 
reaction to musk; and so on. However, no valid conclusions can 
be drawn from this table. 

If one examines Tables Ila and IIb, one is compelled to ask 
for the reason or reasons why a particular subject gives affective 
reactions to olfactory stimuli that differ from those experienced 
by the majority of other subjects. Is it due to a personal idio- 
syncrasy? A convenient if sometimes a nugatory explanation. 
Is it due to some particular association as is commonly held? 
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Or, is it a case of abnormality, such as parosmia? Or is it due to 
other factors? While it has not been found possible to satis- 
factorily explain all, or even a large percentage of the unusual 
affective reactions, yet an examination of certain instances in 
which other factors were noted, may throw some light on this 
problem. 

Subjects Nos. 12, 30, 42, 53, and 54, found that amyl acetate 
was unpleasant. In the case of 12, and 42, it is noteworthy that 
they experienced a pleasant affect on another date. The odor of 
amyl acetate is usually associated with the flavor of smell of pears, 
“pear-drops,” and other sweets, and sometimes with that of ether, 
benzole, or absolute alcohol. In all these unusual cases, the asso- 
ciation did not differ essentially from the association experienced 
with the ‘‘ normal” affective reaction. However, these five 


TABLE V. UNusuAL AFFECTIVE J UDGMENTS 


Number 
Male Female Total of Subjects 
Reactions Reactions Reactions Involved 
ATV acetate se Wu wala Glas 1 5 6 5 
AMV AICONOL lila r nae el 4 6 10 10 
Aisa toot aan eis cee ae 1 5 6 Sie 
BOTT ZO ey My ME Nay Urania 0 3 STAND 2 
BU VaIe LACIE joie re Se eteemeetel« 0 1 1 1 
Clapp hire LOU Navan ien ane Mee ae 8 11 19 15 
Carbon mbisulphide sauce. ee 0 0 0 0 
GENS EM) 9 PIO ma) eH A 0 1 1 1 
Cedarwood oil ei Was C aM ny 5 12 17 16 
Citponel lan 00 Anu et rs 9 16 15 
CAOVER OM lois ant cane Mig ers 10 10 20 13 
Riv M aiCOnohici.s wieniva niece ee 4 9 13 11 
ToaCaly pts v Olly eee erent 1 1 Zz Z 
TLAVETIACE OTE aU wie Wenn) tiga 0 Z Z Zz 
AS aha bY ed Disha Mata mmo d Mitt AIM MEARS AB of 3 5 8 7 
BALES Wena 8d cea Arts ia ete Alameda 10 15 25 18 
Grivanunrioils oe i oye worn 5 8 es 13 
OLS root yh ee Oa i 3 12 15 13 
Pe i i a Sate 3 12 15 13 
RSet ey oo ance ete ameet oaks 1 2 3 4 
Sandalwood ous ew yeas ai 8 16 2A 18 
MOREDENE ila Mica Cae: 1 Z 3 3 
POURRA HDEAT. Cue uet ea te, 0 7 r§ 6 
Perticnvalerian('.. deweeuie sor 3 8 11 11 
BYE 0 3) EE Vane AASB RR 1 5 6 5 
RIV LOU aE ae Al" fei MUU Rem Co Re LY 7 6 13 11 
gf Bee 9 HN eA cap te nC antl 83 161 244 
ATL Reactions yy Neth Suk MN eh 610 834 1444 


Unusual (ceactions: (iy oc2a2e. 13.6% 19.3% 16.8% 
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subjects all experienced a disagreeable laryngeal sensation, “ the 
smell catches the throat,” a sensation which occurs when amyl 
acetate is vigorously inhaled either via the nose or by the mouth. 
Hence the unpleasant affect in these cases, which cannot be 
regarded as being abnormal, and, in cases pleasantly affected also 
affording a reason for the occasional association of the ‘“ smell” 
of amyl acetate with that of benzole, which is liable to cause a 
similar laryngeal reflex and sensation. 

It will be noted that subjects 7 and 59, display an unusual liking 
for amyl alcohol, asafoetida, sandalwood oil and ferric valerian, 
a combination of unusual reactions which does not occur in any 
of the other subjects, although, especially in cases of nasal catarrh 
(absent in 7 and 59), unpleasant odors may appear faint enough 


TABLE VI. 


CoRRELATION BETWEEN Two UNnusuat AFFECTIVE REACTIONS 


Gl at | = r= S 
oO} A= So Sa wns S 
eZ} oe |B] |2lilsl.| lélel= 3| | sli 
SSIS Siete el ate Se eer VETS hit rol alg) ts 
Spo oi C1 Oa) e BIO! O] ce] Sig] o S| ojmim| = 5 P| 8 
BIslS|S{El Si S/S) 8) SleisisiSleleisiol Sl oi S/alSis18 
E}E/ 5) 5 2| 813/412) 2/2181 2] 31 S/8| 21/8) 2] a $13) 5/8 
<lele[mialOIS/O[O/OlOlalalSiSlSl6(6laleislAisieis 
Amy] acetate..... 2| 2 2 Die 2 3 AVOUT 
Amy] alcohol..... 2 3 4 Zia pidpod 2 2 1 3 112 
Asafoetida........ 2| 3 2 Baty 2 Lt 1 2 2 
Benzoles i... 03.0.5. 1 Ply J 1) i 
Butyric acid...... 1 il hag 
Camphor-te PA CM AA a 10] 5} 5| 4 1} 4] 6) 6 6 He an 
Carbon bisulphide. 
Cassia oil.:........ Niel 
Cedarwood oil....}| 2} 2] 1] 2 10 Wiehe 4 eS TUR eG ae ba Nt LOU Slo! Sipaie 
Citronella 3s. PA PAI Col) BAM SC hiss red pal A tinea 2) BUY eet eae nets SZ eed ] 
Clove oilea: 2k: Bal a 5 Oy era ZAIN PALS | ZS HAL SZ Slaton etek 
Ethy] alcohol..... 2) 1| 2 4 5] 2] 2) 1 ies 4 SMALL We 
Eucalyptus oil.... 1 1 ahiteot 1 ] Z 
Lavender oil...... 1 1 ral 1 2 1 
Menthol.......... 2 4 DU ices tin cates Ike Silo 3 Sle 1 
WT Usk verte lee 3 1 iG Aa OS Sites USE enol Dale a4 2 
Origanum oil...... 7Ali al 6 41} 8] i] 2 3 2 4 4] 1 
Orrisirooth es fee 
Pine oil... .. 0... AN libel Dethed| 6 LOWS SEA eS 4 4 Dea) femee 3 in BS Wa ee | 
Rose Olean cies. aes 2 SieZ ioe 1 2 1 
Sandalwood oil....| 1] 3] 2] 1 4 OSS. aul Pod Sy ies Le ieots hens) 5| 2 
Merebene.2c. ccc: s 1 1 UN See PAS RD SL 1 a 1 
fonkalibean...4.... 1 1 3 Th a 4 1 1 PAIS 
Ferric valerian.... PA Pe PAR hea a) 1] 4 J 5 2 1 
Wamnillin sc ss ee oe 2 Lie 2 1 2 1 PA eed ie Bl | 
PXV IO! MN ware iche) atten PHC be) 10 VOR Seb | C4 4) 6| 6 Dillons ee aed ites 
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10t to be unpleasant. These two subjects had one factor in com- 
mon which may be tentatively put forward as an explanation, they 
were both red-green color blind. Subject No. 51 is red-green 
color-weak, and No. 21 blue-green slightly weak, 

The olfactory mucus membrane, like the retina, is pigmented, 
and it has been observed on the one hand, that albinos are unable 
to distinguish smells and may be altogether anosmic, and on the 
cther that animals with a darkly pigmented olfactory mucus 
membrane (e.g. the dog) have a keen sense of smell. In addition, 
there are the vibrations of light and the molecular vibrations of 
odorous molecules (according to Heyninx), the sensations in both 
cases depending on wave-lengths. It is not unreasonable to put 
forward the hypothesis, which requires new physiological, his- 
tological, and chemical research, that abnormalities in the pig- 
mentation are correlated with each other and with abnormalities 
of sensation. Abnormalities of sensation, again, may and often 
do cause unusual affective reactions. 

A somewhat more evident cause for unusual reactions and 
fluctuations of the affect is afforded by catarrhal conditions of the 
nose and nasopharynx. Subjects 12g, 13, 23a, 34b, 43b, and 54a, 
were suffering from a cold at the time of the experiment. Their 
affective reactions are shown in Table I. 

Nasal conditions are closely related to sexual metabolism, and 
many of the affective fluctuations recorded in these experiments 
are due to this correlation. It was not expedient to obtain data 
with regard to catamenial phenomena, except in one case. The 
latter a week before judged musk to be — +, when “ not feeling 
well” the affect was -+- — and a week after, again —-+. The 
affect due to ferric valerian was found to be —-—, then —-+ 
and again —-—, on the same dates. Similar fluctuations were 
observed in subjects complaining of a very slight cold (catamenial 
engorgement of nasal mucosa) or headache. Smoking does not 
appear to have any noticeable influence on the affective reactions 
given. 

Subjects Nos. 9 and 53 were not in very good health, and both 
had rather a dislike to odors in general, the former subject in 
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addition being responsible for an excessive number of egocentric 
associative reactions. 

The deviations from the mean affect observed in the case of 
reactions to rose oil provided an interesting example of deviation 
due to association. The affect is so uniformly entirely pleasant 
that even a + — reaction seemed abnormal, and a —-++ reaction 
was the occasion for some surprise. The scent of rose oil recalled 
in subject No. 1 the smell of burning and a serious motor car 
accident in which the subject had received an injury causing 
atrophy of the optic nerve of the left eye. The content of this 
associative reaction was extremely large and recalled the accident 
which had occurred nine years previously with such vividness and 
intensity, that the rose affect was completely swamped. There had 
been a garden with roses in full bloom by the scene of the accident, 
as the subject remembered on introspection, but not before. It 
was thought at first that the accident had caused a parosmia; 
however, this was not the case. 

Of the other exceptional reactions to rose oil, some were due 
to associative, others to constitutional conditions. Subject 11 
had an idiosyncrasy against sweets, and both oil and vanillin 
were voted ++ — instead of + + as being too sweet. Subject 13 
was suffering from acold as was 20. Subject 53 has already been 
mentioned as being in indifferent health and regarded the odor as 
nauseating. No definite reason could be assigned to explain the 
reaction of 47 and 50. 

Musk is the most puzzling of all the odors in the series of 
experiments, because both metabolic conditions and associations 
of an emotional nature contribute to make the affective reaction 
somewhat more complex than the reaction to other osmyls in the 
series. In one subject musk produced a violent aversive reflex and 
an “egocentric”? “ horrid’’—a not infrequent occurrence with 
such osmyls as asafoetida or carbon bisulphide—while in another 
the first sniff caused a laugh reaction which accompanied or per- 
haps preceded the recollection of an exceptionally happy scene of 
“ auld lang syne.” Laugh reflexes to pleasant scents are more usual 
in children, adults merely smile, sometimes. In yet another subject 
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musk was considered pleasant and an entirely unpleasant scene 
was recalled. 

All the experiments tend to show that an increasing knowledge 
of mean affects to a wide range of odors, and of olfactory syn- 
dromes, in health and disease, will provide many data of diagnostic 
value. The question particularly of the relation between odor 
preferences and state of physical and mental health, requires 
further elucidation. 
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Vit er Sr Ores VEEL ASSOCIARIONS 


In the course of the experiments the possibility of utilizing 
mental reactions to odors in psychotherapeutics become a matter 
of attention. The affective reactions demonstrated the possibility 
of inducing different “ moods,” the odor of rose oil being soothing, 
tranquillizing, causing a sense of well being in most of the 
subjects; musk, a veritable chameleon of odors, sometimes 
pleasing, sometimes irritating, at other times causing a reflective 
mood; the tang of pine oil bracing and friendly; ferric valerian 
uncomfortable ; vanillin “ drowsy.” “Il est,’ sings Baudelaire,— 

“Tl est des parfums frais comme des chairs d’enfants, 
Doux comme le hautbois, verts comme les prairies ; 
Et d’autres, corrompus, riches et triomphants, 
Ayant l’expression des choses infinies, 


Comme l’ambre, le musc, le benjoin et l’encens, 
Qui chantent les transports de l’esprit et des sens.” 


Induced “ frames of mind”’ have their value in the treatment of 
certain neuroses, and odors carefully selected to produce a 
required “mood” would be quite as effective, perhaps more so, 
than the analogous color therapy. 

The other application the experiments tend to point out is to 
deliberately utilize odorous stimuli in order to recall ‘‘ forgotten ” 
incidents, or to obtain an insight into a patient’s mentality. Only 
a small number of the innumerable olfactory stimuli inspired with 
every breath, cause a reaction of which the individual is aware at 
the time; however, that a rection has been caused is demonstrable 
by applying identical or similar stimuli later, when the conditions 
prevailing formerly are reproduced, and the circumstance may 
more or less fully become the content of an image, often, but not 
invariably, of a visual character. 

In 1922, one of the subjects was given some camphor to smell. 
He immediately felt mentally distressed and visualized at first, 
the door of a wardrobe, then the entire wardrobe, then the emotion 
of fear at being suffocated or being in the dark, remembered 
kicking and hammering at the door to be let out. It was as if 
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curtains had been drawn aside and revealed more and more of the 
view. At the same time the subject showed a marked psycho- 
galvanic reflex, the galvanometric deflection being right off the 
scale. The camphor stimulus had been present with each, breath, 
during this act of punishment for a youthful misdemeanor, a 
scene that could be dated as having taken place in 1892 and which 
had not entered consciousness since. The subject now associates 
camphor with blankets, moth-balls, various wardrobes, articles 
of clothing, etc. The affective judgment was given as + — 
throughout. | 

Another subject on smelling xylol, visualized herself on board 
a vessel in a harbor in Ceylon. Here again the view, as it were, 
became more extensive and details were filled in, just as in lifting 
the eyes fom the deck to the houses and scenery ashore, and a 
growing awareness of all the environmental conditions. The 
odor of xylol resembles that of benzole, paraffin oil, etc., which 
emanates from harbor launches. The subject was not certain 
whether petrol launches had been present in this small harbor or 
not. The harbor had left a deep impression, so that an odor 
prevalent in many harbors and producing a harbor “ atmosphere ”’ 
or general harbor “mood” would tend to recall the particular 
harbor which affected the subjects more than others. 

An analogue would be provided by word association, and the 
word harbor would be associated with the name of a particular 
harbor if the latter had exceptionally affected the subject. Asso- 
ciations of less expansive and more contracted content, such as 
vessel, sea, docks, safety, motor-launch, etc., might be given 
to the word harbor, or by the odor stimulus according to the 
object or circumstances affecting the subject. The word Kelvin, 
the name of a well-known marine engine was, in fact, associated 
to the smell of xylol by another subject, who was particularly 
“affected” by a cruise in a boat driven by that engine. In 
subjects of a more landlubberly disposition, the odor of xylol 
would affect them in a similar ways as a garage, and either the 
garage as a whole, or elements of the garage, such as petrol cans, 
cars, tires, or owners of cars, mechanics, the sound of a motor 
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horn, etc., would be reproduced as an image, according to the way 
in which the subject had been affected. One subject, who asso- 
ciated xylol with the name of a friend, the owner of a motor 
car, gave a very marked psychogalvanic response. 

The content of associations to cedarwood oil, showed many 
deviations from the common pencil association. A vivid image 
of a summer’s evening, off the Norwegian coast, where the 
scent of coniferous trees is wafted far out to sea, the recollection 
of a long forgotten bazaar (via money and the cedarwood cigar 
box in which the money had been put), and school days (via 
pencils) are but a few of the more expansive associations recorded. 
The name of a road given with delayed association time by a 
subject to the cedarwood oil stimulus, was an association, the 
nature of which was obscure at first, but became evident on 
further analysis. When going to school years ago, the subject 
had been in the habit of walking along this road, chewing the 
end of a pencil; the road proved also to have been associated 
with an incident (occurring a few years later) frightening the 
subject, and which had been banished from consciousness until 
the experimental stimulus resulted in a distressing memory image. 
The affect given to the stimulus itself was the mean affect (+ —). 

Cleaning floors with a cedar mop, or a larger image of spring 
cleaning, was not an uncommon reaction to cedarwood oil. In 
one subject, who proved to have a violent dislike to mops, a 
dislike it was outside the range of these experiments to analyze, 
cedarwood oil produced a — + affect, linked up with an emotion 
of fear. 

A number of subjects gave synesthetic reactions to odors, 
responding by an awareness of sensations belonging to a different 
sense. Amyl acetate produced the sensation of blue in subject 
No. 21, and a “hot red gorgeous color” in No. 36. Menthol 
was responsible for a cool sensation without odor in No. 3, rose 
oil for the sensation of sweetness to the exclusion of the specific 
olfactory sensation in a few other subjects. Sweet sensations 
were also caused on stimulation with tonka bean, amyl acetate, 
terebene, musk, and vanillin. Origanum was responsible for 
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another case of a color sensation, a green opalescent hue being 
experienced by subject No. 22. Ferric valerian gave a sensation 
of soft “ squashiness ”’ to two different subjects, and camphor the 
sensation of woolliness. The latter cases were very possible 
associations of a contracted content, however, they are listed in 
Tables VII and VIII, under the heading synesthetic reactions. 
A pseudo-synesthesia was, undoubtedly, the sensation yellow 
experienced as a response to citronella, the yellow color sensation 
taking shape as the image of a lemon, a usual association. 
Auditory synzstheses were also recorded. The sensation of a 
high note was caused by terebene, and a middle note “as if 
played with a soft pedal” was experienced by another subject, 


TABLE VIIa. 


NUMBER OF ASSOCIATIVE REACTIONS OF MALE SUBJECTS 


OSMYL SYN. | CON. | EXP. | IND. | EGO. | .? [TOTAL 

Amy) acetate, ie icin she 1 14 7 2 2 26 
IADR AICONGLIN i CU, oa 8 3 3 14 
VASATOCTIGA. Uniti WRC MeM sn pe Le 17 13 1 5 36 
BS Zo lee ss NN Sea 1 1 
Buatyric acidey Ga ene 4 3 3 10 
Camohory sis iri sdenQouiadl ela 16 10 4 30 
Carb) Disnip ni ina 5 5 6 
CASS aN OL it Mae Is wh I 3 3 1 7 
Cedarwoodioi yee uy ein 14 13 1 5 33 
Citronella ch ee ene cane 13 9 3 5 30 
Cia VeOllye: ee a etal 12 14 ib 2 2 31 
Ethyl alcohol auiin rae le 10 2 3 15 
Fiascalyprusvou ee ae aan 1 3 4 
TAVenGer Glu ea ca, a 2 4 
Menthol oie a Menta 1 18 5 1 F 32 
|e E Ack fai NA Jere ERR Re EO AN Va A 4! 9 15 Nah 3 7 36 
(EIS ATA OMe! See each: 1 13 7 1 2 24 
OPS POOR ee us Chena eas 1 3 2 6 
PIG LOL et aA Solero ae 13 9 1 3 26 
RROSE OMY RC a RU RNG 23 10 3 36 
Sandalwood ole. oor ey 1 5 1 8 26 
TPETEDENO Wee alee aoe wean 1 14 7 3 25 
‘Tonka pean. atau ate 18 13 5 36 
Ferric valerian. 2): |. caer man 5 3 7 33 
Vann teeing. Lib sonpene. 15 2 1 7 25 
peg bet ROS rae ee ede ia ON Na 10 14 24 

fSy'cy c 8 len ena Mpa UMS Aas Ni 5 An 182 4 ot 87 576 


Percentage ..... 62.2.5 OO 428 ISAO OU SOM sont OO ag 
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on stimulation with camphor. It is possible that the latter reaction 
is what might be called an indirect synzsthetic sensation, being 
primarily a soft woolly sensation (or association), the softness 
of the tactile sensation producing in this musical subject a “ soft”’ 
auditory sensation of similar affective tone. A very high note 
heard by two or three subjects in response to citronella, proved 
to be the sound of mosquitoes, which are repelled by the odor 
of citronella. 

Many subjects, on comparing odors, experience the sensation 
of “pitch,” and experiments described elsewhere (Kenneth) 
show that sandalwood oil, cedarwood, origanum oil and terebene 
could be serially arranged, according to the sensation of pitch, 


TABLE VIIb. 


NUMBER OF ASSOCIATIVE REACTIONS OF FEMALE SUBJECTS 


OSMYL SYN. | CON. | EXP. | IND. | EGO. ? TOTAL 

PDA ACETAL Nag Zuo Oe. Se: 2 oH] 4 2 ste 
PXMTVIAICONOR ewe Ais Uienees be 2 5 1 7 15 
ONGATOR EECA Oe pees fence nis eee 15 9 1 7 32 
Bhar 70) (cone geds ARDC Onna ape 4 6 10 
Bie yric acids ess ual Sun 2 1 1 44 
EAM ROL. Ot cna A ue ete 3 22 14 7 46 
Garo sDisul Olina oun yiei UNI tbe) 3 2 10 
ASS APOM ea Nee Gh ce ene 9 2 2 13 
WEGaTWOOd OL aye ees chh ete 24 16 1 4 45 
CHES Tae So 14 15 11 40 
PEO OU ne oak, neu tone 12 11 1 4 28 
Binymalconole soe ain hoy 11 S 1 4 21 
Cal OEUSHOM sialic tt. 6 6 12 
PAV eONCeI Olle seo eos eas 11 2 2 15 
DAN CHOM ed se keke whole sack 21 9 1 3 34 
1a) ECS salt US OU 1 13 19 2 4 1g on 
isa Ek bra Wt) 1 Une ge 14 7 1 5 aT 
OTT STOOD ay ee t,o ok 1 Z 1 4 
EOrGll ee Cele abs 17 11 2 1 ! 
RC GSEUGU Te crane miei sb cree he 5 24 13 3 2 3 50 
Sandalwood Ole. 6s) 1 11 3 12 ae 
Pherepenese. ae ca 2b! iis, 2 16 4 1 1 24 
BP Omicas GAT Me ibis eke eas | 1 18 12 2 9 42 
IMGrric Valerianis. 0), 366s a 2 14 9 18 43 
IVGEETURLL EIU eras ieee ss 3.) be 3 19 4 1 1 5 33 
ESV OME Onn aM La De ee 14 12 1 1 28 

AW ey ARR AC RNS 20 346 204 15 13 122 720 


Percentage: 2.3)... . 250540. 1 1 con o JED | 1.8 | 16.9 }100% 
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among other sensations, the arrangement being in the order of the 
boiling points of these osmyls. 

Associations with music were experienced in, two cases, in one 
a few bars of Chopin were “heard ”’ on stimulation with vanillin, 
in another the odor of pine oil was associated with Ireland’s song 
“Sea Fever.” Similar affective relations between odors and 
poetry also occurred. 

Some odors, particularly flavors, are more or less restricted 
to the immediate neighborhood of the substance from which they 
emanate while others pervade a wider space. Thus the reaction 
to vanillin, custard, toffee, or chocolate, that to. tonka bean, 
landscapes, the odorous principle of the tonka bean being coumarin, 
which has the smell of new mown hay. Odors that are met with 


TABLE VIIc. 
NUMBER OF ASSOCIATIVE REACTIONS—ALL SUBJECTS 


OSMYL SYN. | CON. | EXP. | IND. | EGO. "9 TOTAL 
Ary acetate niin.) apiece 3 41 11 Pa Ae: 61 
VATION CO LOORGL Io wee tae Ne opens 10 8 1 10 29 
PASAT UA SL iy) Chia io eine Mee ae oz 22 1 1 12 68 
PBZ OLE ee AUN Vs Hen 4 if 11 
RAB! Shir en eatel (6 MORABEL IMR AVO SME amt tune 6 4 4 14 
Camohor gy! hucu nw iau ema 3 38 24 11 76 
Carponbisulpbide st: ice. 5 6 by 16 
BENS FAN ay TOA OREN anes Ron TT Pa 12 5 3 20 
Cedar WOOdiOU Oa Ua ye tue 38 29 1 1 9 78 
Citronella Ae el) mal sultan, 27 24 3 16 70 
CHORE). OMT iN ws ihre oan 24 25 2 2 6 59 
iD Wig lip-d Levey oe) MMR np nme as sanen ot 7 1 7 36 
PUCALY DENS ON a eee 7 on 16 
Lavenderrou i eu Wows Ihe. 4 2 19 
DUES Sch ep ha) MAON TC RUMEN OV ERNL FIA! ATIC 1 39 14 1 1 10 66 
Tig SE th a TO a Vasa ea Perel a 2 2) 34 3 7 19 87 
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under both localized and general conditions tend to provide both 
limited and wider associations. Rose oil, for instance, may recall 
either the flavor of honey, the word honey, or an image of a pot 
of honey, or the word “ scent,’ and such-like associations only, 
or it may recall the garden and the old folks at home. Cedarwood 
oil may affect the subject as a pencil would affect him, or as 
coniferous forests in British Columbia. 

The association may be via an identical odor, as when the odor 
of camphor evokes the image of a bottle of camphorated oil, or of 
a sick-room,—or it may be via an osmyl of similar chemical con- 
stitution and affect, as when the odor of cassia oil recalls the smell 
of cinnamon. Or the odor may be associated with a totally 


Tasie VIIa. 
NuMBER OF ASSOCIATIVE REACTIONS oF Eaco MALE SUBJECT 


SUBJECT NO. SYN. CON. EXP. IND. EGO. ? 
BAC ai tas dak ead ae Ci 3 6 2 4 
Ee ANS Sc Naat Res Mitel Se 7 5 2 
Mode tend eee Sata Ne GONG 1 3 3 2 
/ We oN each I aOR ORE aR 9 i 1 1 
Ber ataten Sots Maou amee hy 7 1 } 3 
Oo ey tree Oh iy 13 5 2 4 
RAR OR HAM VL Mie ues BAA 3 3 4 1 3 
AIRE AY haasice ne Him tone 7 4 1 
RUB Seed aa tera GNI A ted 10 2 4 Z 
ORNS ree LS lenin, 8 Ss 3 
PORTE tee Naval ctont late ats 5) 3 z 2 
1 IAAT Sa Sah es aaa i) 68 67 1 15 
ODA EA SRN Ca eae aR il 3 1 6 
1 a a 7 7 4 
Raa e Baa i Me 4 6 
Garr Nepeeet eee a Sess adi os 4 5 { 8 
MORE Aes wacky O85 1 4 
1 ell Fen Ee Oe ae 10 2 1 
UN eet op AUR ee a 4 8 
BN i! \ dn oO hae I ok ana aa 11 2 2 
DP rei Uber yi r sic. 1 10 6 
TDA TONNE Se Geb ana eel 2 25 8) 1 1 
DISECNURE RA OR RD RB ae 8 1 6 
SES NIRS tA a 1 
Dh) CA RY AMON Me AARNE 17 10 2 1 i 
BORER merci te Raitt tie 13 5 2 
DEL ep RAAT Ae BR 4 10 
OOM eal beaten ay daar 8 4 4 
Pa SS OU ek en 3 2 1 2 
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different odor but producing the same affect, as when the smell 
of asafoetida recalls the school-house and the “stinks” of early 
delvings into chemistry. Or, again, the odor may be associated 
with objects via one of the other senses, especially taste. 

The classification of associations due to olfactory stimuli 
presents many difficulties. While it would be possible to adopt 
a modified form of Jung’s classification, it is proposed here to use 
a somewhat different method. One of the considerations emerg- 
ing from these experimental investigations was to discover which 
of the osmyls used were liable to call up associations of the most 
varied character. The possibility was indicated to utilize a series: 
of odors for purposes of psychoanalysis, owing to the vividness 
of mental images evoked, analogous to the use of word series. 
Thus the home, school, hospital, farm, church, war, and other 
constellations could be revealed by different odors. The odor 
of ethyl alcohol brought into consciousness a conflict between the 
desire to avoid alcoholic drinks and the desire to attend com- 
munion, the odor of musk frequently recalled persons of the other 
sex, musk may also recall the incense of a French cathedral, or 
asafoetida and ferric valerian the deficiencies of French sanita- 
tion at the Front, and so on ad infinitum. 

It was, therefore, deemed practical to classify associative 
reactions as follows: | 


1. Synesthetic Reactions: 
Colored, gustatory, auditory, tactual, and thermic sensations, 
as described previously. 


2. Contracted Reactions: 

Identical or other odors or odorous objects associated, whether 
as words, visual images, or flavors, etc. F.g., Pine oil—turpen- 
tine ; Menthol—bottle of smelling salts; Amyl acetate—pear-drop, 
candy; Cedarwood oil—pencil; Orris root—bunch of violets, 
packet of tea. 


3. Expanded Reactions: 
Content of associations not limited to identical (or similar) 
odorous substance, the latter having been present whether that 


——s 
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presence is recalled or not. E.g., Pine oil—Norway; Amyl acetate 
—village (sweet-shop) ; Rose oil—garden; Rose oil—Bulgaria; 
Rose oil—home ; Musk—Paris ; Musk—Cathredal; Musk—cows 
and farm; Musk—Botany lessons; Musk—a certain person and 
place; Menthol—headache and sick-room; Asafoetida—kitchen, 
home, dining saloon on board a steamer, etc.; Menthol—eating 
peppermints at church. 


4. Indirect Reactions: 


Content of associations not limited to odorous substance, the 
latter having been absent. E.g., Clove oil—Ekaterinburg (wia 
toothache ) ; Cedarwood oil—name of a road (via chewing pencil) ; 
Vanillin—Tennyson (via drowsiness and “ The Lotus-eaters”’). 


5. Egocentric Reactions: 


Personal valuation of stimulus or association. E.g., Rose— 
soothing ; Musk—subtle ; Musk—immoral ; Ferric valerian—vile ; 
Pine oil—good; Citronella—nauseating ; etc. 


6. Doubtful Reactions: 


Table VII shows the number of associative reactions given in 
response to each osmyl, and Table VIII the number of associative 
reactions given by each subject. It will be noted that the ratio 
between contracted and expended reactions, varies considerably 
in the different osmyls, musk being remarkable for the relatively 
large proportion of expanded, as well as egocentric reactions. 
As was to be expected, such odors as amyl acetate, ethyl alcohol, 
and vanillin, evoked a relatively larger number of contracted 
associations than did asafoetida, camphor, cedarwood oil, or 
pine oil. Almost 30 per cent. of the 1,296 associative reactions 
were of an expanded nature. 

The ratio between the different categories of associative 
reactions given by individual subjects (Table VIII) is of interest, 
and would be of diagnostic value, if a larger number could have 
been recorded. Subjects 9, 22, and 45, afford examples of the 
contracted type, Nos. 27 and 60, of the expanded type. The 
former is the more common condition met with, as are subjects 
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whose contracted and expanded associations are approximately 
equal. A number of subjects, such as 35 and 54, did not possess 
good olfactory memories, but, in the aggregate, considering the 
general neglect of education of the sense of smell, the high 
percentage (83.9) of definite reactions given, is remarkable. It 
may be mentioned here, that cases in which, owing to catarrhal or 
other conditions, an odor was not perceived, are not included in 
any of the Tables, and were of rare occurrence (low intensity of 
orris root, for instance). 


TABLE VIIIb. 
NUMBER OF ASSOCIATIVE REACTIONS OF Eacu FEMALE SUBJECT 


SUBJECT NO. SYN. CON. EXP. IND. EGO. ? 
BO a endned th tbeky Cuan ate has 4. 
SA BEG Ce te a UM 10 5 
ASU ae Wi ait SIT A A 2 9 15 | 3 
SS ALR ane eee Cie A 1 10 2 5 
Sa hs ania ean ee ee re 3 7 4 4 7 
ho Rte Mia eee Ho De AE 1 6 Z 5 
SOL Cots War Me meses) ANE 2 2 | y) 2 1 
YF ER tOa US Vase CR CR OVA 5 4 1 3 
As paneeun anand CHM Ud 20 14 2 6 
SOR Rape ER uote vag. 2 12 5 1 6 
BOE Ge Ticats: NCR s aie 1 6 4 
Te RDU? Dag tt Cte eh ae 12 17 
/s OUR MARION CE DEN We eT Seah e 5 1 4 
Fe UN Bi iS i SME RN AN 1 9 5 1 15 
7 CTA PER ieee Bae Cole Atay 3 5 7 
ENRON 1 Can Sec tai ac ae 28 4 5 
BG FAS Ea AN OGL Cheon 1 8 8 és 
FST pb ORR Rat CA RARE SEE TTEN dt 4 4 
EUS roe Va RHE Ra 7 8 1 1 
ENN UPR Beg tts am, 1 3 2 4 
CY 0 SOTA Rea lla: tN SPELL 5 4 4 
10 LAO BS A UCR TOP 1 16 15 4 
EW ARADO ENGR A Ma of CERES PH ay 18 6 1 4 
SSN Ran kcarhi used Lee 20 10 2 4 
Ast ED een a ete a 1 24 1 10 
ey MA RINGS cc Lata Ai (i 2 1 1 1 2 
NE Meta hietaes Sins SE, A 6 1 1 2 
BSW NR UV EE I EEO a 8 12 
PSO cashes hi SNR OS ate 1 6 1 
SOL we ntha ei ee OL e 1 27 8 2 6 
PL Dee CASO EDR GRE RTO 8 24 D 1 
SW WO AR aia alee ap ag 8 3 1 5) 
OP ARR CIDP Regie MANA ADEM 11 7 1 
Ga CHAE eet re wet 4 2 2 
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Total. cock 20) 346 204 1H 13 122 
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Viol ASSOCIATIVE REACTIONS (OTHE DIPPER REN | 
OSNMYLS 


Amyl Acetate. The majority of the reactions were limited to 
the image of pear-drops, a sweet-meat which, in some subjects, 
brought up memories of childhood, or to the odor of pears, 
benzole, and ether, with contracted or expanded reactions. An 
exceptional reaction word was Germany, which was associated 
with the smell of ether in a hospital, in which the subject had 
visited a patient, during her stay in that country. 


Amyl Alcohol. Association words were—sherry, alcohol, ether, 
rotting potatoes, dental surgery, a dentist, camping out (smell of 
spirit lamp), methylated spirits. 


Asafoetida. The usual association was—garlic, leek, or onions, 
with or without more expanded images. One subject visualized 
a tram-car in a street, a puzzling reaction, until it was remembered 
that the Edinburgh trams were formerly lighted by acetylene gas, 
the odor of which is of an alliaceous nature. The smell of rubber 
and expanded reactions due to the odor, were not infrequently 
mentioned, for instance, gymnastics at school, via rubber-soled 
shoes; or mending a punctured tire by the road-side on a hot 
summer’s day, perhaps the landscape being visualized first; father 
in the hall at home, either due to kitchen odors, or the rubber 
mackintosh hanging in the hall. An interesting association was 
the word Monday, given as a reaction word by one subject; the 
explanation being that the menu in that household, which was 
visualized, has included broth containing leeks on the Monday 
preceding the experiment. 


Benzgole, as well as Xylol, were associated, as has already been 
pointed out, with other petroleum derivatives, and contracted and 
expanded associations of varied kinds (motor boat and motor car 
constellations). In women subjects, the act of cleaning a dress 
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was a natural association, with or without images of places or 
persons. 


Butyric Acid. In the cases where this osmyl did not cause too 
violent a reflex, rancid butter and vinegar were the obvious asso- 
ciations. To persons who had been in India, scenes in that 
country would be recalled (via ghee). 


Camphor associations were all of a fairly obvious nature, such 
as moth-balls, moths, articles of clothing and furniture, mother 
rubbing the chest with camphorated oil, chemists’ and second 
hand clothes shops, etc. 


Carbon Bisulphide. The odor, when not too intense, resembles 
that of cabbages, and the associations given, center round cabbages 
or chemical laboratories. Port Said and Germany were reaction 
words connected with the cabbage odor. 


Cassia Oil. The flavor of cinnamon and the use of cassia oil 
in pharmacy, explain the content of most of the associative 
reactions. In one case the face of a medical practitioner, long since 
dead, was clearly visualized. Faces and figures of persons, by 
the way, were frequently visualized with the utmost clearness, 
on stimulation with odors, which may, perhaps, afford an explana- 
tion for certain “ spiritualistic ’’ phenomena, especially if clothing 
belonging to an absent person were in the room where the séance 
was held. i 


Cedarwood Oil. The most familiar objects in this country 
made of cedarwood, are pencils and cigar-boxes, and cedarwood 
oil is used in biological laboratories and the odor familiar to most 
students, so that the nature of the majority of associative reactions 
is obvious. Several subjects betrayed a lack of discrimination 
between different essential oils of the terpene group, so that cedar- 
wood oil is mistaken for turpentine or pine oil, and associations 
may be to any of the terpenes. Many of the associations were 
in the form of vivid images of scenes of travel, the smell of 
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cedars, pines, firs, and other conifers forming, as it were, a symbol 
for the entire scene. Similar scenes were visualized in response 
to origanum, pine, and sandalwood oils, and to terebene. 


Clove Ow. The majority of associative reactions could be 
traced to the use of cloves or clove oil in cookery, dentistry, and 
in the biological laboratory. The word science was given as a 
reaction in one instance. Domestic scenes and incidents, some- 
times with an emotional content, were recalled in various instances. 
An indirect association with the town of Ekaterinburg via 
toothache was recorded. | 


Ethyl Alcohol. The majority of associations were of a very 
contracted nature such as flavor of port and other wines, medicines 
as vin. ipecac., the expanded reactions being mostly laboratory 
constellations. 


Eucalyptus Oil. The odor was occasionally either confused or 
associated with camphor, pine oil, and turpentine, and the medi- 
cinal use of this osmyl pervaded the associative reactions. Various 
travel scenes were also revealed, and names of countries and 
towns given as reaction words. 


Lavender Oil. The associations from a scented handkerchief 
to a garden or room at home were obvious. An association of 
interest was that given by a subject, who did not recognize the 
lavender oil as such, but associated the odor with a bottle of 
Florida Water, which was visualized. The latter perfume con- 
tains 50 grains of oil of lavender in 5 quarts of alcohol, but also 
such odorous substances as clove oil (8 grs.) oil of bergamot 
(90 grs.) and 10 grains of oil of lemon, and in other receipts 
citronella is added. 

Certain associations to rose oil were due to this detection of one 
of the constituents of the essential oil, such as geraniol (scented 
geraniums) and citronellol. 


Menthol. It was, unfortunately, not possible to ascertain 
whether the menthol crystals used were of American or Japanese 
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origin. The latter has but a slight odor of peppermint as com- 
pared with the Michigan article. Associations were given both 
to menthol and to mint oil, by different subjects, as well as double 
reactions by the same subject. The medicinal use of menthol, and 
the use of peppermint sweets, were the usual objects of association. 
Whether the preponderance of peppermint reactions was due to 
the composition of the menthol, or, as is more likely, to the greater 
familiarity with peppermint, cannot be stated with conviction. 
Tactile sensations experienced were associated with those occur- 
ring with ammonia, and the sensation of coolness has been 
recorded. The expanded type of association to menthol centered 
round the home, school, church, and shops. 


Musk. A few grains of animal musk were used as a stimulus, 
not the artificial musk, which has no chemical relationship with the 
compound responsible for the odor of the animal product, viz. 
muskone. One of the few words for the quality of an olfactory 
sensation, namely musty, is not merely etymologically connected 
with musk, but was given as description of the taste as well as 
odorous sensation by this stimulus. Moss, derived from the 
same language root, formed an associative reaction in the course 
of the experiments, in two subjects. Fusty, stale, mouldy, woody, 
clean, heavy, sweet, chokey, pungent, were some of the adjectives 
applied to describe the sensation; the sensation of pungency is 
probably due to the detection of a small trace of ammonia, a 
decomposition product of musk, but was only recorded in one case. 
A musk-like odor is widely met with in nature. Apart from 
mosses, fungi (mushroom, derived from mousse, moss), and 
other occurrences in the vegetable world, a musky smell emanates 
from cows, and also from human beings, under certain conditions, 
and all these sources are represented in the associative reactions. 
Musk is contained in incense, hence one vivid image of high mass 
in a French Church, during the war, by one subject, and another 
church associated by a second subject. 

The human skin may exhale a musk-like odor as was shown 
in an interesting association by a subject who, immediately 
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visualized a village dance, since “ forgotten,’ at which he had 
touched a girl’s hand for the first time in his life. It was a hot 
day and, in wiping his brow with his hand, he became aware of a 
new odorous sensation due to holding hands. Other subjects 
likewise visualized hospital patients, whose odor, they declared, 
was like the stimulus in the experiment. 

Owing to the use of musk, both natural and artificial, in per- 
fumery, persons were visualized, “a horrid woman,” “a girl 
friend I quarrelled with because she used vile scent,” “a delightful 
scent my fiancée uses,” “ the women at the corner of the Place de 
Opera in Paris,” “a fragrant scent used at home,” “a dressing 
room,” were some of the associations given, one or two with a 
marked reflex. 
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One subject, in whom pine oil, rose oil, and other osmyls, 
caused but a small deflection (5 to 30 mm.) of the galvanometer, 
when stimulated with musk, registered a deflection right off the 
scale. The association was “a thick brown cloud, necromancy, 
and wizardry, and Parsifal.”’ A full analysis was not possible, 
but it is believed that some domestic conflict, connected with 
spiritualism, was the cause. This was the second stimulation 
with musk (affect —+) the first reaction, about a month pre- 
viously, having been a synesthetic (?) one, or association of 
sweetness (affect -+—). Two other subjects gave the reaction 
sweetmeats visualized to musk. 

One subject thought of myrrh and frankincense and “‘ some- 
thing Eastern.”’ The subject whose affective reactions to musk 
have been previously described, as having fluctuated from — + 
to + — and back again to —-+ associated musk first with 
cinnamon—musty smell, then with the taste of a lead pencil, the 
latter association recurring the week after. All these examples 
are indications that the reactions to musk alone merit experimental 
study on a large scale. 


Origanum Oil yielded a comparatively poor crop of associative 
reactions ; the possible origanum-green synesthesia, and the recol- 
lection of a string quartette party at a private house—the con- 
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necting link being the odor of colophony—are the more interesting 
ones. Oil of origanum is really a misnomer since the essential 
oil extracted from Origanum Majorana, or marjoram, is not 
much used, and the name is applied to oil of thyme. A thyme 
plant was visualized by three different subjects, other associations 
being a botany department, varnish, floor polish, eucalyptus, 
camphor, turpentine, sandalwood oil, and the flavor of carraway 
seeds and aniseed cake, the latter flavor was also associated with 
medicines. The fact that origanum oil was unfamiliar to many 
subjects would tend to cause the odor to be associated with that 
of other terpenes, as the association “‘a windy day and firs or 
pines.” 


Orris Root. Only a few reactions were recorded, “‘ like violets,” 
“like tea’? (packet visualized), “the smell of an elephant at a 
distance.” The faint fragrance was associated, in one case, with 
an old lady. 


Pine Oil. Owing to stimulation of endings of the fifth nerve, 
some associations were produced with odorous substances having 
the same property, such as—‘‘ the smell reminds me of a labora- 
tory with a faint smell of chlorine.” Burning incense in a definite 
church was visualized by another subject, who regarded both 
incense and pine oil as “ rough ”’ smells, but here there is a greater 
participation of the olfactory sense in the formation of the mental 
image. Camphor, turpentine, and other substances of the terpene 
group, were usually associated, either as a contracted memory of 
such stimuli in their household or medicinal form (flavor), or 
more expanded images were called up. The odor of pines was 
recognized by comparatively few subjects, and, as with cedarwood 
oil and some of the other osmyls, expanded and detailed memories 
of different places, according to the subject’s travelling 
experiences, were recalled. 


Rose Oil. A small bottle which had contained pure Bulgarian 
otto of roses was used, and many of the associative reactions 
have already been given. Roses themselves were only infrequently 
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associated, more frequently toilet preparations, and sweets. A 
vivid image of the Indian market at Durban, and the hum of 
voices, was experienced in one case. Another subject remembered 
a particular purple sweet, offered as a bribe to overcome some 
sulkiness, and a large constellation was visualized which could 
be relegated to an exact date (1907). 


Sandalwood Oil. The odor of this essential oil was unfamiliar 
to a large number of the subjects, and the associative urge, as it 
were, was directed towards objects and events linked with sub- 
stances of a similar nature, such as pencil (via cedarwood oil), 
or “a lump of camphor.” One subject, who was tested on several 
occasions, gave no associative reaction the first time, and on sub- 
sequent occasions gave the first test or the laboratory associations. 
There was shifting of the affect from — —, to —-+ and + —, 
which returned to a final verdict of —-+. Subjects who had 
experience of Oriental travel, gave such associations as a street 
through an Indian bazaar, Singapore, or India. Less expanded 
associations were given in which figured objects, such as boxes 
made of sandalwood, or a sandalwood fan at home. Other 
subjects were reminded of flavors of some condiment. 


Terebene. The usual association was connected with the flavor 
of lime juice cordial, and expanded as well as contracted asso- 
ciations were recorded. The reaction word “Armistice Day,” and 
symbolizing a very large association content, was given by one 
subject, who, on introspection, remembered an incident connected 
with lime juice as having occurred on that day. Associations 
via other terpenes were common. In one case, a sawmill in 
_ British Columbia and the sound of the saw was recalled, as it 
also could be on stimulation with pine or cedarwood oil. “ Lime 
juice” or ‘lemon squash” were the usual association reactions, 
however, as were certain sweet-meats, and confectioner’s shops. 


Tonka Bean. As has been mentioned before, this odor is a 
“landscape smell,” being that of a new mown hay, also similar 
to that of cherry-wood. The latter resemblance was responsible 
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for the association with the Manchester tobacconist, who had sold 
the subject concerned a cherry-wood pipe, and the association 
given by another subject of cherry trees. The former association 
may have been due, however, to the smell of snuff. Burnt sugar, 
marzipan, smell of almond skins, licorice, lavender, heather, 
and South African stinkwood, were given as associations. A 
naked Kafhr and his kraal were vividly visualized by a subject 
whose reaction word was “kraal.” Owing to the widespread 
use of tonka bean or coumarin in the soap industry, “‘ soap” and 
“washing hands” were among the associations given to this 
osmyl. 


Ferric Valerian. ‘This unpleasantly smelling drug is liable to 
drag up unpleasing associations dealing with stercoraceous mat- 
ters. The usual association given in the experiments was Gorgon- 
zola, or Limburger cheese. As with asafoetida and carbon bisul- 
phide, some subjects were reminded of the lessens on “ stinks” of 
their school days, which were, according to the subject, more or 
less visualized. One subject was reminded of a visit to a sugar 
refinery, another of an old vault, another of the odor of veratrin. 
An ash heap, a dead rat, cats, sour milk curd, fertilized fields, the 
kelp works near Oban, and locust beans in a granary, were among 
the associations given. 


Vanillin. The usual content of associative reactions to vanillin 
were custard, chocolate, toffee, etc., and the majority of the asso- 
ciations were of a very contracted type. One subject visualized 
a meadow and flowers, another a bag of rice in a grocery store. 


Xylol. Much that has been said about benzole also applies to 
xylol. The odor is familiar to students working in laboratories, 
and various university departments were visualized by different 
subjects. Motor car associations were also frequent. 
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VALI CONCLUSIONS 


one 

A number of considerations arise from the experiments made, 
and while further experimental investigation is needed with regard 
to the various problems mentioned, it is possible to draw certain 
definite conclusions. 

Each odor causes a feeling of pleasantness or of unpleasant- 
ness, an affect characteristic of the stimulus, and which may be 
expressed by the mean of the affective reactions given by an ade- 
quate number of subjects. The degree of pleasantness or un- 
pleasantness may also be expressed by the percentage of the 
number of pleasant affects recorded. 

The affect is dependent on many factors, partly connected with 
the osmyl, such an concentration and chemical stability, and partly 
connected with the subject, such as health, sex, and the affective 
tone of associations. ‘These factors are to a large degree inter- 
dependent, as when catarrhal or catamenial and other conditions 
influence respiratory air currents and thereby intensity of the 
stimulus. 

While no sexual differentiation was marked in the reactions to 
the majority of stimuli used in the experiments, such a differ- 
entiation may be observed in the case of a few osmyls, such as 
cedarwood oil, camphor, menthol, musk, and valerian. 

While each odorous stimulus possesses an affective power char- 
acteristic of the stimulus, each subject has an olfactory affective 
syndrome characteristic of the subject. Marked deviations in a 
subject, from the mean affect to any given odor, are symptomatic 
of special physical or mental (e.g., associative) conditions, transi- 
tory or permanent. 

Although the sense of smell was not specially educated in the 
majority of subjects, a large number of associations revealing the 
correct appreciation of olfactory sensations were given. 

It was found expedient to classify olfactory associative reac- 
tions in the six categories: synesthetic, contracted, expanded, 
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indirect, egocentric, and doubtful. More detailed classifications 
based on the paths of association, or strictly conforming to Jung’s 
classification of associations, are possible, but difficult (e.g., are 
some associations, like cedarwood oil, pine oil, sandalwood oil, not 
comparable to clang reactions in certain cases ?). 

The ratio between contracted and expanded reactions varies 
considerably in response to the different osmyls, as well as in the 
different subjects. 

It is possible to use smell-word associations for analytic pur- 
poses in the same way as word-word associations, in suitable sub- 
jects. Owing to the pervasiveness of odors, suitable stimuli asso- 
ciated with most phases of human life could be selected to recall 
specific places, events, or persons, directly or indirectly. 

An odor constitutes a more effective way of characterizing an 
object or place than a verbal description; however, the absence 
of a vocabulary of olfactory sensations raises difficulties. 

Association time and psychogalvanic phenomena can be utilized 
with associative reactions to odors, as with reactions to words. 

The purely affective nature of many associative reactions to 
odors is indubitable, and is indicated in the case of various asso- 
ciations usually interpreted in another way. 

The fact that most olfactory associations are formed uncon- 
sciously makes their investigation one of some considerable prac- 
tical importance, especially when linked up with the olfactory 
associations occasionally recorded in dreams. 

It is desirable that the mean affect due to as many different 
odors as possible, as well as different intensities of the same odor, 
should be determined in different races, also the nature and extent 
of the associations formed. 
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